Abstract: Masticatory function can be evaluated objectively as the capacity of an individual to fragment solid food after a fixed number of chewing cycles, the so-called masticatory performance (MP). The objective of this study was to evaluate the reliability of four different test materials (Optosil, Optocal, Zetapuls, and Perfil) and five disinfection protocols by aspersion and immersion (no disinfection, 2% glutaraldehyde, 2% chlorhexidine, 5.25% sodium hypochlorite, and 70% alcohol) on the MP, determined at three moments (24 hours, 15 and 60 days) after storing the fragmented blocks. MP was evaluated by calculating X 50 through the sieving technique and the Rosim-Ramler equation. The weight and microbiologic count (colony forming units, CFUs) of chewed blocks were measured to identify any variations that would make MP determination unfeasible. Differences in MP were observed among the materials (p < 0.01). Perfil presented the highest X 50 value (worst MP determination), followed by Zetaplus (both p < 0.05), Optosil, and Optocal (both p > 0.05). The time and disinfection type had no influence on MP (p > 0.05). The number of CFUs differed between the nondisinfected group and all other disinfection groups at all time points (p < 0.01). No other significant difference in CFU count between disinfection groups was observed. In conclusion, disinfection did not alter the reliability of the test materials for the MP calculation for up to 60 days.
Simone Silvério Campos (a) Cássio Vicente Pereira (a) Márcio Gilberto Zangerônimo (b) Leandro Silva Marques (c) Luciano José Pereira ( 
Introduction
During mastication, food is broken down into smaller particles to facilitate enzymatic processing and swallowing. 1, 2 Although masticatory function can be measured by various means, masticatory performance (MP) testing is the most commonly used objective method. MP is defined as the capacity of an individual to fragment a solid natural or artificial test food during mastication. 3 A decline in MP may result in changes in the diet, as some foods become difficult to eat. [4] [5] [6] [7] The test material used to determine MP should provide an ideal bolus for the scientific study of mastication. 3, [8] [9] [10] [11] [12] A natural food has the advantage that it is normally consumed. However, the consistency of the food may vary due to seasonal and geographical influences, and the food may Declaration of Interests: The authors certify that they have no commercial or associative interest that represents a conflict of interest in connection with the manuscript. deteriorate during storage. 12 On the other hand, impression materials are potential sources of bacterial contamination, which can lead to the transmission of infectious diseases through the saliva or blood from the oral cavity. 13 During the clinical routine for MP determination, disinfection techniques can be applied 14 to minimize the risk of contamination. Nevertheless, the use of disinfection may result in weight alterations, creating the possibility of error in the MP determination.
The objective of this study was to evaluate the accumulation of microorganisms in four different test materials and the utility of five disinfection protocols. Additionally, the materials were appraised as to the degree of weight variation by the sieving process for the MP calculation at different times.
Methodology Materials
This study was approved by the local ethics research committee (CAAE, 0041.0.189.000-09). MP blocks were made of an acrylic matrix and stainless steel 15 and were manipulated according to the manufacturer's specifications. The following test materials were used: The accumulation of microorganisms and the weights of the materials in each disinfection group were evaluated immediately, 15 days, and 60 days after mastication.
Measurement of MP
The MP was evaluated by determining the capacity of an individual to fragment the artificial test food. 18 A single subject received 17 cubes of each material at each collection moment. Each cube was chewed for 20 masticatory cycles per collection moment. The study subject had all of his permanent teeth (12 occlusal units), a mesocephalic facial pattern, and an Angle Class I molar relationship, was free of any systemic disease that would interfere with motor activities, and did not use any medicine that would impact saliva secretion.
The number of masticatory cycles was visually quantified by the examiner. The triturated particles were expelled from the oral cavity into plastic containers with the aid of a funnel and disinfected with one of the 5 different protocols. The particles were placed on filter paper for drying. Dried particles were removed from the filter paper and passed through a series of 10 granulometric sieves, with the diameters of the openings ranging from 5.6 to 0.71 mm, in decreasing order. The particle distribution by weight was described by the cumulative function of the average size of the particles, X 50 .
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Microbiological analysis
Each material used with each disinfectant was analyzed. The fragments were placed in a test tube with sterile distilled water at a proportion of 1 g of materials and four disinfection products + 1 control) with a portion divided by the time (24 hours, 15 days, and 60 days). The data were submitted to variance analysis, with the averages being compared among themselves by the Tukey test (5%). The data were subjected to the square-root transformation for normalization. For the CFU, the nonparametric statistical analysis (chi-square) was used, and the averages were compared by the Kruskal-Wallis test with the SAS statistical package (1996) .
Results
No differences in the X 50 values were observed between the periods studied or between the aspersion and immersion methods. Therefore, the reblock per 2 mL of water. The mixture was agitated in a Vortex agitator for 30 seconds, and 25 µL of the solution were inoculated into Petri dishes containing MITIS medium (Mitis salivarius-bacitracin; Acumedia Manufacturers, Inc., Baltimore, USA). The plates were incubated for 3 days at 37°C in microaerophilic conditions. The colony forming units (CFUs) were characterized and counted (CFU/mL) on the basis of the presence of white/grey color and ground glass aspect of the colonies. This method was only used as biological marker of the presence of viable microorganisms in the samples stored over time.
Statistical analysis involved an entirely random design in a 4 × 4 + 1 factorial outline (four test maining analyses were conducted by combining the aspersion and immersion samples. There was interaction (p < 0.05) between the disinfectant type and the test material; however, there was no influence of the time (Table 1) . When Perfil was used as a test material, chlorhexidine presented the worst result. Perfil showed the highest values for particle size (p < 0.05) in all the tested disinfectants, with Optosil and Optocal showing the best results (Table 2) . Data related to the CFU counts are presented in Table 3 . The CFU count differed between the nondisinfected group and all other disinfection groups at all moments (p < 0.01). No other significant differences in the CFU counts were observed between the disinfection groups.
The time factor and disinfection type (immersion versus aspersion) had no influence on the MP or the number of CFUs (p > 0.05).
Discussion
The MP is determined according to an individual's capacity to fragment a test food. employed. 22 Thus, it is important to study different test materials for MP determination, and the use of appropriate materials for different patient profiles is important from a clinical perspective.
Variations in the form, size, and hardness of foods produce differences in the tests, thereby influencing the final results. 23 Different test foods also present variations in consistency, due to the incorporation of water originating from the saliva. These variations can render the standardization and the conduction of masticatory tests difficult. Condensation silicone was proposed as a pioneer chewable artificial test material for the evaluation of masticatory function. 18 For example, the condensation silicone Optosil is almost odorless and tasteless, does not incorporate water, and can be maintained for up to 7 days without undergoing any important dimensional alterations when used for molding applications. Samples of this elastomeric material can be easily standardized and appraised after mastication, allowing weight and size control, thus reducing variability during production and mastication tests. 17 Among the materials employed in the present study, Perfil presented significantly higher X 50 values than the other materials. This result can be justified by the fact that Perfil presented a Shore A of 80 after 24 hours. As a result, it displayed greater hardness and higher resistance to mastication than the other materials and, consequently, was not easily fragmented. The fragments of Perfil were larger and were retained in the upper portions of the sieve sequence. In spite of being an inexpensive and easily accessible test material, use of Perfil may lead to MP values that are incompatible with the international literature.
Optocal is a variation of Optosil that displays reduced consistency, for use with debilitated patients or those with low masticatory capacity. 17 Optocal presented the lowest X 50 value among the 4 test foods investigated, followed by Optosil. The primary advantage of Optocal is its flexible and malleable consistency. 17 Nevertheless, some studies have shown that this material is still not sufficiently soft for children and for oncological patients with temporomandibular disorders. 23 The mixture capacity test has been considered to be more appropriate than the fragmentation test for measuring differences in MP in individuals with compromised oral function. 23 The Zetaplus material presented reports of a gritty sensation.
In this study, the disinfection method did not appear to alter the calculated X 50 . We recommend that disinfection of the MP test material be conducted, to avoid contamination of the experimenter due to contact with the patient's saliva. After being taken into the mouth, elastomers can store viral particles and should be considered as infectocontagious disease transmission vehicles. Washing removes some of the microbial flora; however, pathogenic microorganisms can remain on the elastomer surface. 24, 25 Therefore, the test foods should be disinfected.
The samples were evaluated at different time periods to reflect the fact that an experimenter may have to collect several samples and may be away from his or her laboratory/dental office. The time elapsed between sample collection and weight measurement could result in differences in MP determination. Besides, samples are often stored in the laboratory. As a result, they could present fungal growth, which could change the weight of the sample.
Disinfection with sodium hypochlorite or glutaraldehyde was previously found to have no significant effect on the dimensional stability of elastomers used in moldings. 26 The present findings corroborate these previous results, demonstrating that disinfection does not lead to important alterations in the weights of samples used for MP determination. However, the use of glutaraldehyde is currently forbidden in numerous countries. Contact of the skin and mucosa with glutaraldehyde may produce inflammation, and handling without appropriate exposure to air may cause respiratory illness. 27 Disinfection methods are indicated when an individual has contact with saliva, because oral and respiratory passage infections can result from the transfer of pathogenic bacteria strains, such as streptococci, staphylococci, and pneumococcus, among others. 28 Hepatitis B virus can survive in 42% humidity for 7 days, 29 and Staphylococcus aureus can survive on dry surfaces for an average of 5 days. 30 
Conclusion
Disinfection for up to 60 days did not alter the reliability of the test foods for the MP calculation.
